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Use of dihydroimidazolones for the treatment of dogs 

Description 

5 

I The present invention relates to the use of substituted dihydroimidazolones, particularly 
[1-(4-chlorophenyl)-4-(4-morpholinyl)-2,5-dihydro-1H-imidazol-2-one] {AWD 131-138) or 
physiologically acceptable salts thereof for the treatment of epilepsy and behavioral 
abnormalities in dogs. 

10 Seizure disorders are the most common intracranial diseases in humans and animals, 
particularly dogs and cats (OLIVER 1980, SCHWARTZ PORSCHE 1984, LOSCHER et 
al. 1985, FREY 1989). In the dog as well as in man, seizure disorders have an 
estimated morbidity of 0.5-1 % (US Department of Health, Education and Welfare 1977, 
JANZ 1979, LOSCHER et al.1985, KERANEN and RIEKKINGEN 1988, FORRESTER 

15 et al. 1989, SRENK et al. 1994). Different synonyms for epilepsy are used, but describe 
sudden, excessive transient paroxysmal neuronal discharges in the cerebral cortex 
(LOSCHER 1993, JAGGY and STEFFEN 1995a). Considerable progress 
understanding underlying mechanisms has been made. An imbalance between 
inhibitory (BURNHAM 1989. LOSCHER 1989) and excitatory neurotransmitters 

20 (IVICNAMARA 1988, DINGLEDINE et al. 1990) have been described (FENNER and 
HAAS 1989). Also altered ion channels and neurotransmitter receptor functions seem 
to play a significant role in the pathogenesis of epilepsy (OWENS and KRIEGSTEIN 
2001). 

Seizures are classified as either partial or generalized seizures with tonic, clonic or tonic 
25 clonic activity, with or without loss of consciousness (SCHWARTZ PORSCHE 1984). 
Epilepsy is defined as idiopathic, when no underlying causes can be defined by clinical 
and pathological examinations (CUNNINGHAM 1971, DE LAHUNTA 1983, 
MONTGOMERY and LEE 1983, SCHWARTZ PORSCHE 1984 and CHRISMAN 1991). 
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Symptomatic epilepsy Is caused either by an Intracranial lesion or an extraneural, 
metabolic disturbance (JAGGY and STEFFEN 1995 b and c, PODELL et al. 1995, 
JAGGY and HEYNOLD 1996). In dogs, idiopathic epilepsy is diagnosed In 
approximately 45% of cases with seizure disorders (JAGGY and STEFFEN, 1995 a and 
5 c), and in 5.3-8.0% of all dogs with diseases of the nervous system (SCHWARTZ 
PORSCHE 1994, BERNARDINI and JAGGY 1998). In most of the canine cases with 
idiopathic epilepsy generalized seizures (80-90%) are observed (SCHWARTZ 
PORSCHE 1984, LOSCHER et al. 1985, BRAUND 1986, CENTER 1986, JAGGY and 
STEFFEN, 1995 c). However, partial seizures may occur (BREITSCHWERDT et al. 
10 1979). Seizure activity commonly starts in dogs with Idiopathic epilepsy at an age of 1 3 
years (CROFT 1965, CUNNINGHAM 1971, DE LAHUNTA 1983, FORRESTER et al. 
1989, OLIVER and LORENZ, 1993). In some breeds Inheritance was proven (OLIVER 
1987, CHRISMAN 1991, OLIVER and LORENZ, 1993. JAGGY and STEFFEN, 1995a). 

In dogs only a few antlepileptic drugs can be used successfully as a life long treatment, 
15 such as phenobarbltal, primidone and potassium bromide (SCHWARTZ PORSCHE 
1984, FREY and SCHWARTZ PORSCHE 1985, FREY 1986, SCHWARTZ PORSCHE 
and JURGENS 1991. L6SCHER 1994). 

However, treatment outcome is not satisfactorv In all cases sat i sfactory . In about one 
third of the cases, pharmacoreslstency is observed (SCHWARTZ PORSCHE et al. 

20 1982. FREY and SCHWARTZ PORSCHE 1985, LOSCHER et al. 1985, LOSCHER and 
SCHWARTZ PORSCHE 1986, HEYNOLD et al. 1997). Furthermore, using 
phenobarbltal rospoct l vo l v or primidone, side effects may occur such as excessive 
sedation, ataxia, compulsive pacing, weakness, polyphagia, polydypsia and polyuria 
(SCHWARTZ PORSCHE et al. 1982 and LOSCHER 1995). An elevation of liver 

25 enzymes is frequently observed (LOSCHER 1995). Treatment with potassium bromide 
can result in tiredness, anorexia, obstipation, gastritis and skin lesions (LOSCHER 
1995). 

Newer antlepileptic drugs such as gabapentin or lamotrigine cannot be used for the 
treatment of epilepsy in dogs because of an insufficient half life (LOSCHER 1994), even 
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though they are capable of successfully suppressing seizures induced by convulsant 
toxins like pentylenetetrazol (PTZ) i n dogs . A further example of such drugs is abecarnil 
(Loscher et al., 1990) which was shown to suppress seizures induced by PTZ but which 
cannot be used in the treatment of epilepsy. Thus, while presently available animal 
models can be used to test In principle whether or not a respective drug may bear the 
potential to become an anticonvulsant, such tests however cannot predict the clinical 
efficacy of the drug. The problem of short half-life is even further aggravated by the fact 
that the gut passage in dogs is faster than in man. 

Currently a clinical study is under way to test the antiepileptic activity of phenytoin, one 
of the oldest anticonvulsants, administered in a sustained release formulation. A further 
clinical study in dogs was performed using vigabatrin (Speciale et a!., 1991). This 
compound was selected due to its mechanism of action. The mechanism of action 
involves irreversible Inhibition of the metabolic pathway of gamma aminobutyric acid. 
Thus, due to the in^everslble nature or the mechanism, this drug was expected to exert 
its activity independent of the presence of a long half life. Single high doses were 
known to irreversibly block the metabolic degradation of gamma aminobutyric acid. 
However, this study failed due to unacceptable side effects of this drug In dogs. 

Based on this information, the need for new antiepileptic drugs for dogs is obvious. 
Such new drugs should be active in the treatment of epilepsy in dogs suffering from 
epileps y ( i .o. patlonto) . Such drugs should especially be also active In dogs suffering 
from epilepsy which cou l d not cannot be treated with the-available medications. In 
addition, such drugs should have a better side effect profile, i.e. should produce fewer 
side effects upon treatment. 

AWD 131-138[1-(4 chlorophenyl)-4-(4-morholinyl) 2,5 dihydro-l H-imida-ze timidazol 2- 
one] is a new drug with anticonvulsant and anxiolytic effects (Rostock et al., 1998a d). 
The drug was also shown to elevate the chemically induced seizure threshold in the 
intravenous pentylenetetrazol (PTZ) seizure test in mice and dogs. In dogs, 20 and 40 
mg/kg p.o. increased the seizure threshold by 39 and 118%, respectively (Bialer et al., 
1999). However, as disclosed above, this model is not a predictor of clinical activity of a 
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drug in dogs suffering from epilepsy. In this PTZ test drugs are adnninlstered orally and 
at a defined time point after drug administration, PTZ is infused i.v. until Induction of 
first seizure like clonic twitches. The dose of PTZ needed to induce such twitches, 
scaled to the body weight, is defined as convulsive threshold. Drug effects are 
5 evaluated comparing the convulsive threshold in drug treated animals with the threshold 
of control experiments with vehicle treatment only. The drug effect is expressed as 
percent increase of convulsive threshold. While this is a model indicating some activity 
on seizure like behavior, PTZ does not induce epilepsy in dogs^ limiting the predictivity 
of such models for diseased animals. Furthermore, due to the strict correlation between 
10 test dmg administration and infusion of PTZ, the data do not indicate whether the test 
drug may produce sufficiently long lasting plasma levels to protect the animal from 
seizures over the day if administered not more than one to three times a day. 

I The mechanism of action of AWD 131-138 is not fully understood unt il now . A very low 
affinity for the benzodiazepine binding site of the GABAA receptor was found in a broad 
15 receptor screen. Electrophysiological studies using different cloned human GABA 
receptor complexes indicate that AWD 131-138 acts as a low affinity partial agonist at 
for_the benzodiazepine receptor without subtype selectivity. The maximal stimulation 
obtained with AWD 131-138 roachod w as onlv 20% of the effect of diazepam. The 
specific receptor antagonist flumazenil was used to assess the contribution of the 
20 benzodiazepine receptor interaction for the-pharmacological activity. The anticonvulsive 
activity of AWD 131-138 could be partl y antagonisod antagonized , and the-its anxiolytic 
activity was fully antagonisod antagonized upon co administration of flumazenil. The 
extent of the antagonism in the seizure and anxiety test 

was comparable with the effect of flumazenil on the anticonvulsive and anxiolytic 
25 activity of diazepam. These data indicate that, despite the low affinity and the low 
intrinsic activity, the interaction of AWD 131-138 with the benzodiazepine receptor may 
be the main mechanism of the pharmacological activity. However, the 
psychopharmacological profile of AWD 131-138 differs considerably from known 
benzodiazepine agonists. In a drug discrimination study, monkeys did not identify AWD 
30 131-138 as benzodiazepine like, as they did with midazolam and diazepam. This lack of 
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benzodiazepine lil<e psychopharmacology was also substantiated in a self 
administration paradigm where AWD 131-138, unlike full benzodiazepine agonists, did 
not substitute for cocaine. This lacl< of benzodiazepine Wke psychophamiacology may 
be related to the partial agonistic activity with low intrinsic activity. AWD 131-138 was 
also found to have weak calcium channel blocking effect. This mechanism may 
contribute to the anticonvulsant activity (Rostock et al., 1998a d; Rundfeldt et al. 1998; 
Sigel et al., 1998; Yasar et al., 1999). 

In the study underlying the present invention, the efficacy of AWD 131-138 was 
evaluated in a clinical trial in epileptic dogs. More particularly, dogs with newly 
diagnosed Idiopathic epilepsy without any pretreatment and dogs with idiopathic 
epilepsy, which did not responds to conventional antiepileptic medication , were- whefe 
treated. Further, a combination treatment with AWD 131-138 and other epileptic drugs 
was carried out. In addition, the side effect profile of AWD 131-138 in comparison to 
other antiepileptic drugs was evaluated. Surprisingly, it was found that AWD 131-138 
has a h i gh Dotonov oood abilitv t o suppress seizures both In newly diagnosed and in 
drug resistant epileptic dogs. Further, AWD 131-138 is a-well tolerated even fef-in_long- 
term administration and less side effects are observed in comparison to traditional 
antiepileptic drugs. Furthermore, AWD 131-138 is efficient for the treatment of 
b e havioura l behavioral abnormalities in dogs, particularly those correlating with anxiety, 
i.e. fear bohav i our behavior a ueh -such as unexpected aggression against men or 
environment. 

Thus, a_first aspect of the present invention is the use of [1-(4-chlorophenyl)-4-(4- 
morpholinyl)-2,5-dihydro-1H-imidazot2-one] (AWD 131-138) or physiologically 
acceptable salts thereof as an active ingredient for the manufacture of a medicament 
for the treatment of epilepsy in dogs. A second aspect of the invention relates to the 
use of AWD 131-138 or physiologically acceptable salts thereof as an active ingredient 
for the treatment of bohavioura l behavioral abnormalities in dogs. 
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The medicament of the present invention may be administered by any suitable route, 
e.g. parenteral, oral, nasal, pu l mona l pulmonary a dministration etc. For practical 
purposes however, oral administration is preferred. 

The medicament may be administered once or several times daily, e.g. 1-5 times daily. 
An-Aadministration ef-1-3 times daily is especially preferred. The dose of the active 
ingredient is a therapeutically effective dose, i.e. a dose, which Is sufficient to 
ameliorate or eliminate epileptic symptoms and/or b e hav i oura l behavioral abnormalities. 
The daily dose is preferably from 1-200 mg/kg, more preferably from 5-100 mg/kg. The 
dose may be adapted to the need of an individual patient. The active ingredient is 
10 usually administered as a phannaceutical composition comprising the active ingredient 
and pharmaceutically acceptable earners, diluents and/or adjuvants. 

The active Ingredient may also be coadministered with at least one further active 
ingredient If desired. The further active ingredient may be selected from other 
antiepileptic drugs, e.g. from phenobarbital, primidone and potassium bromide. 

15 The medicament of the present Invention may be used for the treatment of any type of 
epilepsy, e.g. idiopathic or symptomatic epilepsy. Especially preferred is the treatment 
of idiopathic epilepsy, e.g. newly diagnosed idiopathic epilepsy or already established 
idiopathic epilepsy, particularly drug resistant epilepsy, which cannot be treated with 
conventional antiepileptic dogs. 

20 The medicament of the invention may also be used for the treatment of behavioura l 
behavioral abnormalities, particularly anxiety. 

A surprising advantage in the treatment is a reduced risk of undesirable behavioural 
side effects such as sedation. Further, the administration of the drug does not induce 
liver enzyme activity and thus does not hide other concommitant diseases. 

25 Further, the present invention shall be explained in more detail by the following figures 
and examples. 
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1. Materials and methods 
1.1. Dogs 

In the present study 1 1 1 dogs with idiopathic epilepsy were examined. In a prospective 
study 29 dogs were treated with AWD 131-138. In 12 dogs with newly diagnosed 
5 idiopathic epilepsy (newly diagnosed dogs) the initial anticonvulsant treatment was 
started with AWD 131-138. In a_further 17 dogs with chronic epilepsy and no response 
to conventional treatment^ AWD 131-138 was added (add on treatment). 
Retrospectively, wo ova l uatod 82 dogs with idiopathic epileos v were evaluated . 70 
newly diagnosed dogs were treated with the established antiepileptic drugs 
10 phenobarbital or primidone. 

I In the remaining 12 dogs with chronic epilepsy, without w hich did not show anv 
improvement after treatment with these two drugs, potassium bromide was 
supplemented (table 1 ). 



Table 1: Number of dogs included in the present study 




Treatment 


number of dogs 


1, AWD 131-138 


29 


- dogs with idiopathic epilepsy, newly diagnosed 


12 


- dogs with chronic idiopathic epilepsy 




phenobarbital or primidone add-on AWD 131-138 


17 


2. conventional therapy 


82 


- dogs with idiopathic epilepsy, newly diagnosed 




phenobarbital monotherapy 


44 


- dogs with idiopathic epilepsy, newly diagnosed 




primidone monotherapy 


26 


- dogs with chronic idiopathic epilespy 




phenobarbital or primidonie add-on potassium bromide 


12 
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1.1.1. Dogs: AWD 131;138 treatment 

The first part of this investigation represents a clinical pilot study testing AWD 131-138 
[1-(4 chlorophenyl)-4-(4 morpholinyl) 2,5 dihydro-IH i m i da zo l imidazol- 2-one1. 29 dogs 
with a history of seizure disorders were diagnosed with idiopathic epilepsy. 

1.1.1.1. newly diagnosed dogs 

In twelve of these dogs idiopathic epilepsy was newly diagnosed. They were not treated 
prior to presentation and received a-monotherapy with AWD 131-138 (table 1). One of 
these dogs showed aftor 4 months of AWD 131 138 troatmont no improvement of the 
seizure frequency after 4 months of treatment with AWD 131-138, and phenobarbital (4 
mg/kg body weight p.o., daily dosage) was supplemented. 

All dogs had prior to the presentation two or more generalized epileptic seizures. Grand 
mal seizures were observed by the owners in all cases r. Five dogs 5 of them 
developed clusters of seizures. In addition to generalized seizures i n 3 dogs f ocal 
seizures were observed in 3 dogs (table 2). Seizure frequency in the 12 untreated dogs 
ranged from eight seizures per month to one seizure every eight months. 

1.1.1.2. dogs with chronic epilepsy 

Seventeen dogs with chronic epilepsy had been treated with phenobarbital or primidone 
before presentation and did not respond to this -these conventional medications. The 
treatment period ranged from 3 months to 5 years (median 1.5 years, mean and 
standard deviation 1..6-1.3 years). These animals received dur i ng tho p il ot study a 
combination therapy of either phenobarbital or primidone combined with AWD 131-138 
during the pilot study (table 1 ). 

Eleven of these dogs were treated with daily dosages of phenobarbital from 6 to 23 
mg/kg bodyweight p.o. (median 10.7, mean and standard deviation 12.9-6.6 mg/kg). 
Serum concentrations of phenobarbital were measured and ranged from 19.5 to 58.9 
|jg/mL (median 26.5, mean and standard deviation 32.0-13.6 |jg/mL; reference values 
15 45 pg/mL. established by FARNBACH 1984). 
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The remaining six dogs were treated with primidone using daily dosages from 25 to 53 
mg/kg bodyweight p.o. (median 45.5, mean and standard deviation 42.8-8.9 mg/kg). In 
these cases phenobarbital concentration ranged from 23.2 to 27.4 pg/mL (median 23.7, 
mean and standard deviation 24.9 1 8 Mg/mU). 

Grand mal seizures were observed in all casesr. 15 of thom Fifteen doas developed 
clusters of seizures and 8 dogs were presented with either survived or acute status 
epileptlcus. In addition to generalized seizures in 5 dogs^ focal seizures and^ in 2 cases^ 
complex partial seizures were observed (table 2). Seizure frequency in these 17 dogs 
ranged from six epileptic seizures per month to one seizure every six months. 



Table 2: Types of seizure in 29 dogs before treatment with AWD 131-138 

number of dogs 

Type of seizure newly diagnosed chronic epilepsy 



grand mal seizures 


12/2 


17/17 


cluster 


5/12 


15/17 


status epileptlcus 




8/17 


focal seizures 


3/12 


5/17 


complex partial seizures 




2/17 



1.1.2. Dogs: retrospective study, conventional treatment 

In the second part of this study, data from 82 well documented cases with Idiopathic 
epilepsy were analyzed retrospectively. 



Seventy of these dogs had a-newly diagnosed idiopathic epilepsy and were untreated 
prior to their presentation. All dogs had two or more seizures before treatment. Forty 
four of these dogs were treated with phenobarbital with daily dosages ranging from 4 to 
13 mg/kg bodyweight p.o. (median 5.0. mean and standard deviation 6.0 and 2.4 
mg/kg). Serum concentrations ranged between 4.6 and 33.2 pg/mL (median 17.2, 
mean and standard deviation 18.4 and 7.2 pg/mL). 

Twenty six dogs were treated with primidone and received dosages from 24 to 70 
mg/kg bodyweight p.o. (median 60.0, mean and standard deviation 51.0-13.4 mg/kg). 
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Serum concentrations of phenobarbital ranged between 5.9 and 37.5 [ig/mL (median 
18.3, mean and standard deviation 19.7-10.2 |jg/mL). 

All dogs had at least two or more seizures before treatment. In most of the dogs (n=61) 
generalized seizures (grand mal type) were observed. 19 dogs had clusters in the 
5 seizure history and 7 dogs were refen-ed in the acute phase of status epileptlcus or 
after recovery. 13 dogs had focal seizures and in 3 dogs complex partial seizures were 
described (table 3). 

Twelve dogs with chronic epilepsy had been treated with either phenobarbital or 
primidone for 3 months to 3 years (median 0.5 years, mean and standard deviation 1.7- 
10 0.9 years) prior to presentation and did not respond to the medication. They received 
an additional drug, potassium bromide. 

Eight of these dogs were treated with daily dosages of phenobarbital from 6 to 17 
mg/kg bodyweight, p.o. (median 9.5, mean and standard deviation 10.0 3.2 mg/kg), 
serum concentrations were measured and ranged from 18.7 to 41 \iQlmL (median 24.6, 
15 mean and standard deviation 27.2 to 8.4 \}g/mL). 

The remaining four dogs were treated with primidone at daily dosages from 50 to 70 
mg/kg bodyweight p.o. (median 60.0, mean and standard deviation 60.Q 7.0 mg/kg). In 
these cases serum concentration ranged from 24.5 to 36.2 jjg/mL (median 30.4, mean 
and standard deviation 30.4 to 5.9 pg/mL). 

20 Potassium bromide was given at a daily dosage of 40-60 mg/kg bodyweight p.o. 
(median 41, mean and standard deviation 42.6-5.4 mg/kg). Bromide concentration 
ranged from 0.6 to 1.4 mg/mL (median 0.9, mean and standard deviation 1.0-0.3 
mg/mL; therapeutic range 1.0-2.0 mg/mL, established by PODELL and FENNER 1993). 

In all dogs generalized seizures (grand mal type) were observed. Seven dogs had 
25 clusters in the seizure history and six dogs were referred in the acute phase of status 
epilepticus or after recovery. Six dogs had focal seizures and in one dog complex focal 
seizures were described (table 3). 
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Table 3: Types of seizure in 82 dogs before treatment with phenobarbital or 
primidone in dogs with newly diagnosed idiopathic epilepsy or with chronic 
epilepsy (add on potassium bromide) 



number of dogs 

Type of seizure newly diagnosed chronic epilepsy 



grand mal seizures 


61/70 


12/12 


cluster 


19/70 


7/12 


status epilepticus 


7/70 


6/12 


focal seizures 


13/70 


6/12 


Complex partial seizures 


3/70 


1/12 



1 .2. Study design 

1.2.1. pilot study: AWD 131-138 treatment 

The project was designed to be a prospective study over a period of 7 to 9 months. In 
case of death the observation period was shorter (see results). History of the seizure 
frequency, severity and duration, age of onset of the first seizure and previous or 
ongoing antiepileptic treatment were recorded for each case (see 1.1). Epileptic 
seizures were categorized based on the owner's observations and video monitoring 
(table 2) (HEYNOLD et al. 1997. BERNARDINI and JAGGY 1998. BERENDT and 
GRAM 1999. THOMAS 2000). 

The diagnosis of idiopathic epilepsy was based on normal physical and neurologic 
findings and normal special examinations. All dogs had a standardized physical and 
neurological examination (JAGGY and TIPOLD 1999). Bloodwork included in all cases 
included hematoloav (red, white and differential cell count) and blood chemistry (alanine 
transferase (ALT), alkaline phosphatase (AP), glutamate dehydrogenase (GLDH), 
ammonia, glucose, urea, creatinine, total serum bilirubin, cholesterol, serum albumin, 
calcium, sodium and potassium). Plasma concentrations of phenobarbital (ALOMED, 
Radolfzell) were analyzed by an external laboratory. Further special examination were 
was not performed in all dogs, but included examination of the cerebrospinal fluid, 
computed tomography of the skull, EEG and X ray of the thorax (table 4). In two cases 
idiopathic epilepsy was confirmed by histopathology. 



55092722.1 



-11- 



HUBR 1230 (10312533) 



Table 4 : Special examinations in 29 dogs treated with AWD 131-138 

number of dogs 

special examinations newly diagnosed chronic epilepsy 



computed tomography of the skull 


8/12 


9/17 


cerebrospinal fluid 


8/12 


9/17 


EEG 


8/12 


8/17 


x-ray thorax 


6/12 


6/17 



AWD 1 Sill 38 treatment started In all cases with a dosage of 5 mg/kg bodyweight p.o. 
twice a day for one week. In the second week the dosage was increased to 10 mg/kg in 
every dog. If seizures were still observed the dosage of AWD 131-138 was increased 
5 up to 30 mg/kg bodyweight twice a day (table 5). 



Table 5: AWD 131-138 daily dosage In mg/kg bodyweight 



number of dogs 



daily dosage 


newly diagnosed epilepsy: 
AWD 131-138 . 
monotherapy 


chronic epilepsy: 
AWD 131-138 
add on treatment 


20 mg/kg 


1/12 


3/17 


30 mg/kg 


4/12 


3/17 


40 mg/kg 


4/12 


8/17 


50 mg/kg 


2/12 


2/17 


60 mg/kg 


1/12 


1/17 



The first follow up examination was performed three weeks after therapy with AWD 
131-138 was started, followed by examinations at 6 or 8 week intervals or depending on 
individual occurrence of seizures. A clinical and neurological examination including 
10 blood work was done. During the study all owners kept a log book with precise 
description of occurring seizures, including frequency, duration and severity, behavioral 
changes, other medication and possible observed adverse effects. At these time points 
the plasma concentration of AWD 131-138 and its metabolite were measured. 
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After the second month of treatment with AWD 131-138, a questionnaire was filled out 
by the owner focusing on seizure development and side effects: sedation, polyphagia, 
polyuria and polydipsia, vomiting, diarrhea, anorexia, attitude change, restlessness, 
augmented chewing after AWD application, aggressiveness toward the owner or other 
5 dogs and gait abnormalities. 

1 .2.1 .1. measurement of plasma concentration of AWD 131-138 

A phamiacokinetic study was perfonned at the beginning of treatment in 2 dogs with 
AWD 131-138 monotherapy and in 4 dogs with a combination therapy of AWD 131-138 
and phenobarbital or primidone. All 6 dogs received 5 mg/kg bodyweight AWD 131- 
10 138. Blood was taken 3 times every 2 hours. The plasma concentration of AWD 131- 
138 and its metabolite were measured using HPLC/mass spectrometry. The same 
method was used as a compliance control during the follow up examinations. Blood 
was taken two and twelve hours after oral administration of AWD 131-138. 

1.2.2. retrospective study 
15 The data obtained in this part of the study served as control. In all 82 cases with 
conventional medication (see 1.1.2.) the history of seizure frequency, severity and 
duration, age of seizure onset and antiepileptic treatment was recorded for each case. 
Seizures were categorized based on the owner's observations and video monitoring. 

All dogs had a standardized physical and neurologic examination (JAGGY and TIPOLD 
20 1999). Blood work perfomied in all dogs included hematology and blood chemistry (see 
1.2.1.). Serum concentrations of phenobarbital (ALOMED, Radolfzell) and potassium 
bromide (Gesellschaft fur Epilepsieforschung E.V., Bielefeld) were analyzed by 
standard methods. Other special examinations included computed tomography of the 
skull, examination of the cerebrospinal fluid, BEG and X ray of the thorax (table 6). 
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Table 6: Special examinations in 82 dogs (retrospective study) 

number of dogs 

special examinations newly diagnosed chronic epilepsy 



computed tomography of the skull 


22/70 


5/12 


cerebrospinal fluid 


22/70 


5/12 


EEG 


27/70 


9/12 


x-ray thorax 


36/70 


8/12 



If all examinations performed were within normal limits idiopathic epilepsy was 
suspected, respectively diagnosed. The pet owners were asked about clinical 
observations, treatment outcome in respect to seizure frequency, duration and severity 
before and after treatment, which included a period between 1 and 9 months. 



1.2.3. Statistics 

The statistical software package WInSTAT for EXCEL was used to calculate descriptive 
parameters In each group such as mean, median value and standard deviation of age, 
age of seizure onset, age at the beginning of treatment, the dosages of phenobarbital 
or primidone including the serum concentration. The significance of differences 
between seizure frequency before and during treatment were calculated by the 
Wilcoxon Signed Rank test for paired replicates using InStat. The level of significance 
was chosen as P = 0.05. Comparison of treatment groups were performed by ANOVA 
(3 groups) or Fisher's exact test (2 groups). 



2. Results 

2.1. Seizure frequency 

2.1.1. pilot study: AWD 131-138 treatment 

2.1.1.1. newly diagnosed dogs 
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Prior to presentation seizure frequency ranged from eight seizures per month to one 
seizure every eight months (median 1.6). During monotherapy with AWD 131^1 38 
seizure frequency per month varied from complete control of seizures to 9 seizure 
events per month (median 0.71 ) (table 7). In 9 of these 12 dogs a-seizure reduction was 
observed. In Gcalculating the values in these nine dogs and ther e for e eliminating the 
non responders^ the median seizure frequency per month was 1.7 before treatment and 
0.55 during AWD 131;138 medication. The improvement of seizure frequency In these 
dogs was statistically significant (p<0.05). The percentage of seizure reduction in 
responders was 49,8 % given as mean value (table 7). 

One dog (8%), which was so i zur i na seizing 5 times before treatment remained seizure 
free for the observation period of 9 months (according to new information of the owner 
he is now seizure free for 17 months). A reduction of seizure frequency by^more than 
50% was achieved in four of twelve dogs (33%) (table 7). 3 dogs (25%) were 
considered as non responders . which is defined as dogs either showing no decrease in 
seizure frequency or an increase in seizure frequency during treatment. One of these 3 
animals died in status epilepticus 2 months after the first medication , after receiving a 
dosage of 30 mg/kg AWD 131-138 and having a measured plasma concentration of 
3997.5 ng/mL 2 hours after application. One dog worsened, but improved after 
supplementation with phenobarbital. 

Comparison of monotherapy treatment groups (2.2.1. and 2.2.2.) did not indicate any 
significant differences between the antlepileptic efficacy of AWD 131-138, 
phenobarbital or primidone, thus indicating therapeutic equivalence. 

2.1.1.2. dogs with chronic epilepsy and add on treatment with AWD 131^1 38 

The seizure frequency per month varied during unsuccessful treatment with 
phenobarbital or primidone from eight seizures per month to one respectively four 
seizures every six months (median 1.9). During the add on treatment with AWD 131- 
138 seizure frequency per month ranged from free of seizures to 9 seizure events 
(median 2.0) (table 8). In 10 of these 17 dogs a-seizure reduction was observed. 
Calculating the values in these ten dogs and thoroforo t hen eliminating the non 
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responders^ the median seizure frequency per month was 2.4 before treatment and 1.1 
during supplementation with AWD 131;138. The improvement of seizure frequency in 
these dogs was statistically significant (p<0.05). The percentage of seizure reduction in 
responders was 47,2 % given as mean value (table 8). 

6 dogs (35 %) had a seizure reduction of more than 50 %. One dog (6 %) was 
completely free of seizures. This dog started se i zur i nq seizino at an age of 8 1/2 years 
with 1 to 4 clusters per month. After 3 months of combined therapy with AWD 131:138 
he was euthanized unfortunately because of acute leukemia. Two other dogs had sttH-2 
seizures at the beginning of the treatment, but were free of seizures for the rest of the 
nine months observation period. The remaining 1 1 dogs had a seizure reduction under 
less than 50 % (4 dogs) or were considered to be non responders (7 dogs). Nine 
patients in this group either died or were euthanized in status epilepticus on the owners; 
request. Two of them -the dogs were examined histopathologically. No extraneural or 
neural lesions were detected. Another dog died after coumarin intoxication. In these 
dogs the treatment observation period was reduced to 2 to 8 months. 

2.1.2. retrospective study, conventional treatment 

2.1.2.1. newly diagnosed dogs, phenobarbital monotherapy 

Prior to treatment seizures occurred with a frequency from seven per month to one 
seizure every six months (median 1.6) (table 7). Seizure frequency per month during 
therapy with phenobarbital ranged from free of seizures to 10 seizure events (median 
0.59). In 32 of these 44 dogs a-seizure reduction was observed. By Gcalculatinc the 
values in these 32 dogs and eliminating the non responders^ the median seizure 
frequency per month was 1.68 before treatment and 0.42 during the modicatlon 
treatment with phenobarbital. The improvement of seizure frequency in these dogs was 
statistically significant (p<0.05) using both calculations. The percentage of seizure 
reduction in responders was 72.4 % given as mean value (table 7). 

Nine (20%) out of these 44 dogs were free of epileptic seizures during the treatment. In 
28 (64%) dogs a seizure reduction of more than 50% was observed. Twelve dogs (27 
%) were considered to be non responders. 10 dogs of these group either died or were 
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euthanized in status epilepticus on tlie owners request. 3 additional dogs were 
euthanized because of ethewjiseases other t han epilepsy. 

2.1.2.2. newly diagnosed dogs, primidone monotherapy 

In these 26 dogs seizures occurred with a frequency from ten per month to one seizure 
every five months (median 1.75) (table 7). During primidone treatment seizure events 
per month ranged from 0 to 12 (median 0.39). However, this seizure reduction was not 
statistically significant. In 19 of 26 dogs a seizure reduction was observed. Calculating 
the values in these 19 dogs and eliminating the non responders the median seizure 
frequency per month was 2.0 before treatment and 0.29 during the medication with 
phenobarbital. The improvement of seizure frequency in these dogs was statistically 
significant (p<0.05). The percentage of seizure reduction in responders was 75.1 % 
given as mean value (table 7). 

Four dogs (15%) were free of seizures under primidone treatment. In sixteen dogs 
(62%) the reduction of seizure frequency was higher than 50%. Seven dogs (27%) were 
considered to be non responders. 10 dogs of these group either died or were 
euthanized in status epilepticus on the owners request. 

2.1.2.3. dogs witli chronic epilepsy and add on treatment with potassium bromide 

In twelve dogs not responding to phenobarbital or primidone modicat i on treatment w as 
supplemented with potassium bromide. Seizures occurred with a frequency from 13 per 
month to one seizure every second month (median 3.0). During the-combination 
therapy^ seizure frequency varied from 11 per month to one seizure every eight months 
(median 1.9) (table 8), a seizure reduction which was not statistically significant. In 7 of 
12 dogs^-a seizure reduction was observed. By_Gcalculating the values in these 7 dogs 
and therefore eliminating the non responders the median seizure frequency per month 
was 3.0 before treatment and 0.8 during the add on treatment with potassium bromide. 
The improvement of seizure frequency in these dogs was statistically significant 
(p<0.05). The percentage of seizure reduction in responders was 59.7 % given as 
mean value (table 8). In 5 dogs (42%). the reduction of seizure frequency was higher 
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than 50%, 5 further dogs were considered to be non responders. 6 dogs of these group 
either died or were euthanized in status epilepticus on the owners request. 

Comparison of treatment groups in dogs with chronic epilepsy by Fisher's exact test did 
not indicate any significant difference between the antiepileptic efficacy of the two add 
on treatment schedules, i.e. the groups with add on therapy of AWD 4a-2»4 -131-138 or 
potassium bromide. 
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Table 7: Effect of monotherapy with AWD 131-138, phenobarbital or primidone in 
epileptic dogs 

Non-responders were defined as dogs either showing no decrease in seizure frequency 
or an Increase in seizure frequency during treatment. Seizure frequencies are given as 
5 median group values, percent reduction of seizures Is given as mean + SEM (standard 
error of mean), "n" Is the number of epileptic dogs per group. Significant differences in 
values before and during treatment are indicated by asterisl< (P<0.05). Comparison of 
treatment groups by ANOVA did not indicate any significant difference between the 
antlepileptic efficacy of the three drugs. 







AWD 131-138 




Phenobarbital 




Primidone 




n 


Before During 
Treatment Treatment 


n 


Before 
Treatment 


During 
Treatment 


n 


Before During 
Treatment Treatment 


Seizure freqency 
(seizures/month) 

All dogs 
Without 
nonresponders 


12 
9 


1.6 0.71 

1.7 0.55* 


44 

32 


1.6 
1.68 


0.59* 
0.42* 


26 
19 


1.75 0.39 
2.0 0.29* 


% reduction of 

seizures 

in responders 


9 


49.8+11.3 


32 




72.4+4.6 


19 


75.1+5.1 


Number of dogs 
with >50% 
reduction of 
seizures 




4/12(33%) 






28/44 
(64%) 




16/26 
(62%) 


Number of 
seizure-free dogs 




1/12(8%) 






9/44 (20%) 




4/26 
(15%) 


Number of 
nonresponders 




3/12(25%) 






12/44 
(27%) 




7/26 
(27%) 
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Table 8: Dogs with chronic epilepsy, add-on therapy with AWD 131-138 or 
Potassium bromide 

Non-responders were defined as dogs either showing no decrease in seizure frequency 
or an increase 1 seizure frequency during treatment. Selzue frequencies are given as 
5 median group values, percent reduction of seizures is given as mean + SEM (standard 
error of mean). „n" is the number of epileptic dogs per group. Significant differences in 
values before and during treatment are indicated by asterisl< (P<0.05). Comparison of 
treatment groups by Fisher's exact test did not indicate any significant difference 
between the antleplleptic efficacy of the two drugs. 







Phenobarbltal/Primidone 


Phenobarbital/Prlmidone 






AWD 131-138 


Potassium bromide 




n 


Before 


During 


n Before 


During 






Treatment 


Treatment 


Treatment 


Treatment 


Seizure freqency 
(seizures/month) 
All dogs 

Without nonresponders 


17 
10 


1.9 
2.4 


2.0 
1.1* 


12 3.0 
7 3.0 


1.9 
0.8* 


% reduction of seizures 
in responders 


10 




47.2+8.8 


7 


59.7+5.9 


Number of dogs with 
>50% reduction of seizures 






6/17(35%) 




5/12 
(42%) 


Number of seizure-free dogs 






1/17(8%) 




0/12 


Number of nonresponders 






6/17(35%) 




5/12 
(42%) 



10 
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2.2. Duration and severity of seizure activity 

2.2.1. pilot study: AWD 131-138 treatment 

2.2.1.1. newly diagnosed dogs . 

In this group of dogs the duration of the ictus prior to presentation varied from half a 
minute to 10 minutes (median 3.0 minutes) (table 9). The average time In most patients 
was 2 to 3 minutes. During monotherapy with AWD 131-138 ictus duration ranged also 
from half a minute to 10 minutes but with a median value of 2.5 minutes. In five cases 
the duration of the Ictus was-decreased between 12 and 50% (mean 38%). 

A postictal phase with behavior changes was observed In all twelve dogs before 
presentation and ranged between 10 minutes to 24 hours. In four dogs the postictal 
time was shortened for 50 to 75%. 

A decrease of seizure severity was described subjectively by nine of 12 owners. Prior to 
presentation all dogs had grand mal seizures (table 2), which extended in five dogs to 
clusters. During AWD 131-138 treatment two dogs only developed focal seizures. One 
dog never got clusters, the other 4 dogs had a reduced seizure number per cluster 
(mean 45.3 % reduction). 

2.2.1.2. dogs with chronic epilepsy and add on treatment with AWD 131^1 38 

Grand mal seizure duration in seventeen dogs during the-conventional monotherapy 
with phenobarbital or primidone ranged from 30 seconds to 10 minutes (median 2.0 
minutes) (table 9). After supplementation with AWD 131-138 . the duration of seizures 
was slightly diminished from 30 seconds to 5 minutes with a median of 2.0 minutes. 
The time of the ictus was-decreased from 40 to 50% in 3 dogs from ^0 to 50% . 

A postictal phase with behavior changes was observed in all dogs before presentation 
and ranged between 30 minutes to 48 hours (mean 8.5 hours). During AWD 131^138 
treatment the range of this time was 10 minutes to 24 hours (mean 5.5 hours) since in 
ten dogs it was shortened fet^bv 30 to 75% (mean 54%). 
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In eight of seventeen cases the pet owners described^ subjectively^ a decrease of 
seizure severity. All seventeen dogs had prior to AWD 131 138 troatmont grand mal 
seizure s prior to AWD 131-138 treatment , which expanded Into clusters in 15 dogs 
and/or into status epilepticus in 8 dogs (table 2). After additional AWD 131^138 
application in nine dogs^ focal seizures partially replaced grand mal seizures partia ll y . In 
three dogs clusters did not occur anymore and the number of seizures per cluster 
decreased in an additional 4 cases bv between 21 and 64% (mean 39-^5%). One owner 
reported worsening of seizure severity and stopped abrupt l y t he application of AWD 
131^1 38 afte r abruptiv two months of treatment without further side effects to the dog. 
In another dog the AWD application was reduced gradually on the owners request after 
4 months treatment without complications. 

2.2.2. retrospective study, conventional treatment 

2.2.2.1. newly diagnosed dogs, phenobarbital monotherapy 

The duration of the ictus before treatment varied from 0.5 to 10 minutes (median 4.0 
minutes) (table 9). The average time in most cases was 2 to 3 minutes. During 
phenobarbital application the duration of the main seizure episodes varied alse-from 0.5 
minutes to 10 minutes feut-with a median value of 5.0 minutes. In only 4 dogs, which did 
not become seizure free, a-shortening of the observed ictus from 33 to 50% occurred. 

A postictal phase with behavior changes was observed in 39 dogs before treatment and 
ranged between ten minutes to twenty four hours (mean 3.5 hours). During 
phenobarbital application the postictal phase was reduced to 5 minutes to 24 hours 
(mean 3 hours). This time period was abbreviated in 8 dogs from 30 to 65% (mean 
43%). 

In 24 cases, which did not become seizure free, the owner reported^ subjectively a 
decrease of seizure severity. Before the presentation^ 40 dogs had grand mal seizures, 
which expanded in ten cases into clusters, in four dogs into status epilepticus (table 3). 
During phenobarbital medication in 6 dogs focal seizures instead of grand mal seizures 
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were observed by the owner. In 3 out of ten dogs cluster development stopped. In 3 out 
of 4 dogs status epilepticus did not occur anymore. In 11 dogs the grand mal seizure 
activity remained unchanged or severity increased according to the owners record. 



2.2.2.2. newly diagnosed dogs, primidone monotherapy 

In these twenty six dogs the ictus prior presentation ranged from 0.5 minutes to 10 
minutes (median 1.5 minutes) (table 9). In most cases the average time was 2 to 3 
minutes. During primidone therapy ictus duration varied from 0.5 minutes to 10 minutes 
(median of 1 .0 minutes) and decreased only in 2 dogs (30%). 

Postictal signs were observed in twenty two dogs before presentation and ranged 
between 15 minutes to 48 hours (mean 5 hours). During primidone application the 
postictal phase lasted for 10 minutes to 48 hours (mean 4.5 hours). The duration of the 
postictal phase was shortened in 5 dogs from 25 to 65% (mean 40%). 

In ten of 22 cases, which did not become seizure free, the owner reported^ subjectively^ 
a decrease of seizure severity. Before treatment 25 dogs had grand mal seizures, 
which expanded in nine cases into clusters, in three dogs into status epilepticus (table 
3). During primidone application in 2 dogs focal seizures instead of grand mal seizures 
were observed by the owner. In 5 out of ten dogs the frequency of seizures per cluster 
was reduced between 23 and 50% (mean 37.5%). Status epilepticus was not observed 
anymore in all 3 dogs. In 2 dogs seizure severity increased according to the owners 
record. 



2.2.2.3. dogs with chronic epilepsy and add on treatment with potassium bromide 

In the twelve dogs treated with phenobarbital or primidone monotherapy ictus duration 
varied from 1.0 minute to 13 minutes (median 3.0 minutes) (table 9). The average time 
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in most cases was 1 to 3 minutes. After potassium bromide supplementation tlie 
duration of the ictus varied from 1.0 minute to 10 minutes (median 2.0 minutes). The 
duration of the ictus decreased in 3 dogs from 40 to 50%. 

Postictal signs were observed In eleven dogs before presentation and ranged between 
half an hour to 24 hours (mean 6.0 hours). During combination therapy with potassium 
bromide the postictal phase varied from 15 minutes to 24 hours (mean 5.5 hours). The 
duration of postictal phase was abbreviated in two dogs (50 and 75%). 

In 4 of twelve cases the owner reported a decrease of seizure severity subjectively. 
Prior to the combination therapy all twelve dogs had grand mal seizures which 
developed into status epilepticus in six dogs and in seven dogs into clusters, which did 
not occur anymore after supplementation with potassium bromide In 6 dogs. In one dog 
the owner noticed an increase of seizure severity. 



Table 9. duration of the ictus during grand mal seizure activity before and during 
different anticonvulsive treatment methods 



treatment 


duration 

before treatment 


duration 

during treatment 


monotherapy 

AWD 131-138 (n=12) 


3.0^ (0.5-10)^ 


2.5^ (0.5-10)^ 


add-on therapy phenobarbltal 
or primidone and AWD 131-138 
(n=17) 


2.0^ (0.5-10)^ 


2.0^ (0.5-5)^ 


monotherapy 

phenobarbltal (n=44) 


4.0^ (0.5-10)^ 


5.0^ (0.5-10)^ 


monotherapy 

primidone (n=26) 


1.5^ (0.5-10)^ 


1.0^ (0.5-10)^ 


add-on therapy 

phenobarbltal or primidone and 
potassium bromide (n=12) 


3.0^ (1-13)^ 


2.0^ (1-10)^ 



Table legend: n = number of dogs; median values^ and time range^ expressed in 
minutes 
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2.3. Plasma concentrations of AWD 131-138 

In six dogs entering tlie pilot study with AWD 131-138 a pharniacol^inetic study was 
performed. AWD 131-138 was measured in plasma samples two, four and six hours 
after application. The results are summarized in table 10. The initial dosage of AWD 
131-138 was 5 mg/kg bodyweight p.o. in all cases. 



55092722.1 



-25- 



HUBR 1230 (10312533) 



Table 10. AWD 131-138 plasma concentration In ng/mL 



Time after application 


2 hours 


4 hours 


6 hours 


AWD 131-138 monotherapy 








Dog 1 


720.0 


702.7 


229.5 


Dog 2 


2579.2 


1461.0 


709.0 


AWD 131-138 phenobarbltal 








combination therapy 








Dog 3 


23.27 


Bid 


bid 


Dog 4 


1019.5 


173.8 


19.5 


AWD 131-138 primidone 








combination therapy 








Dog 5 


1520.5 


1021.5 


448.1 


Dog 6 


2392.3 


2438.7 


1289.0 



Table legend: AWD 131-138: bid (below limit of detection): <2 ng/mL 



2.3.1. AWD 131^138 plasma concentration in newly diagnosed dogs 

To control the compliance of the owner^ AWD 131-138 plasma concentrations were 
measured for the first time three weeks after the beginning of the treatment at 2 and 12 
houre after application. At 2 hours after oral aoolicatlon. the T he-concentration ranged 
in eleven cases 2 hours aftor ora l app li cation between 53.28 and 8619.4 ng/mL 
(median 2585.0, mean and standard deviation 3356.3-3290.3 ng/mL) (figure 1 and 2). 
The AWD 131-138 dosage varied between 10 mg/l<g bodyweight in eight dogs, 15 
mg/kg bodyweight in two dogs and 20 mg/kg bodyweight twice a day in one dog. 
Plasma concentrations at this t i me point 12 hours after application ranged in all twelve 
dogs between 5.4 and 1139.2 ng/mL (median 218.1, mean and standard deviation 
377.5-406.0 ng/mL) (figure 1 ). Further control examinations were performed at different 
time points in each dog. The plasma concentrations varied between 53.28 and 10- 
737.41 ng/mL two hours after oral application (figure 1 and 3). There was no correlation 
between plasma concentration and seizure frequency (figure 2 and 3). 

2.3.2. AWD 131-138 plasma concentration in dogs with chronic epilepsy 

The plasma concentration of the seventeen dogs with chronic epilepsy and add on 
treatment ranged between 279.6 to 10613.7 ng/mL (median 2992.4, mean and 
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Standard deviation 3896.1. 3339.2 ng/mL) after 2 hours of application (figure 2). Tlie 
AWD 131-138 dosage varied between 10 mg/l^g bodyweiglit in fifteen dogs and 15 
mg/l<g bodyweight in two dogs twice a day. Plasma concentration aftor 12 hours after 
ef-appllcation ranged between 7.57 and 5873.04 ng/mL (median 179.3, mean 644.0). 
5 Further control examinations were also performed in this group at different time points. 
The plasma concentrations varied between 156.46 and 26 710.58 ng/mL two hours 
after oral application (figure 1), However, the therapeutic range of AWD 131-138 at this 
time point is not known unt il th i s t i mo po i nt . There was no correlation between plasma 
concentration and seizure frequency (figure 2 and 3). 



10 2.4.1 Evaluation of the questionnaire: AWD 131-138 application in 12 dogs with 
newly diagnosed idiopathic epilepsy 

The treatment of dogs with AWD 131-138 was exceptionally well tolerated. The dogs 
. remained vivid, no sedation occurred. Indeed, dogs were noticed to be even more lively 
and open. This slight change in behavior was especially noted in dogs known to show 
15 an-anxious behavior. The main side effect in the twelve dogs treated with AWD 131; 
138. as observed by the owners was polyphagia which occurred in 7 (58%) cases, and 
i n A doge only at the beginning of the stud v in 4 doos . No further side effects were 
seen. 

2.4.2. Evaluation of the questionnaire: AWD 131-138 application in 17 dogs with 
20 chronic epilepsy 

A l so M n these dogs, the-treatment with AWD 131-138 was very well tolerated. The main 
side effect observed by the owners of-4n the seventeen dogs treated with conventional 
antiepileptic drugs supplemented with AWD 131-138 was polyphagia which occurred in 
10 (59%) cases, i n 7 dogs and only at the beginning of the studv in 7 dogs . Two dogs 
25 with combined phenobarbital treatment and high levels of phenobarbital serum 
concentrations (56,6 58,9 pg/mL) showed ataxia in the hind limbs and apathy 2 4 
hours after AWD 131-138 application with dosages from 40 mg/kg AWD 131-138 
bodyweight per day and plasma concentrations from 5563.26 to 10858.45 ng/mL after 2 
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hours of application. In one of these dogs augmented chewing was observed after 
AWD application. No further side effects were seen. 

2.4.3 Follow up: AWD 131-138 application in 12 dogs with newly diagnosed 
idiopathic epilepsy 

During regular follow up examinations^ clinical and neurological examinations remained 
normal. One dog received from tho roforring votorinarian enrofloxacin from the referrino 
veterinatrian because of intestinal Infection and started so i zuring seizing after 24 hours. 
After romoving t erminating administration of t his medication no further seizures were 
observed. No abnormalities were found in hematology (red, white and differential cell 
count) and blood chemistry. 

2.4.4. Follow up: AWD 131-138 application in 17 dogs with chronic epilepsy 

During regular follow up examinations clinical and neurological examinations remained 
normal in 15 dogs. In two of the dogs with combined phenobarbital treatment the ataxia 
observed a l roadv previouslv bv the owners could be verified. The two dogs had slight 
proprioceptive deficits in all 4 legs, but only 2-424 hours after AWD 131-138 application. 
After this time point the dogs were clinically normal. One dog received penicillin 
streptomycin bv the referring veterinarian because of pulmonary infection by tho 
roforr i ng votorinarian and became apathic after the medication. Romov i ng Stopping t his 
additional medication resulted in sudden improvement. 

No abnormalities were found in hematology (red, white and differential cell count). 
Blood chemistry revealed abnormalities already at the beginning of the study and during 
the add on treatment. An elevation of the AP occurred in 6 dogs, of ALT in 1 dog and 
of GLDH in 3 dogs. All other parameters examined remained in the normal range. 

3. Discussion 

AWD 131-138, a new antiepileptic and anxiolytic drug, was evaluated in this clinical 
pilot study in dogs with newly diagnosed or chronic idiopathic epilepsy to test the 
anticonvulsant effectiveness of this substance. Similar to human epilepsy animals may 
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be selected into dogs with pharmacoresistant seizures . and dogs with 
phamiacosensitive seizures (LOSCHER, 1997). 

In the present study the data obtained from dogs treated with AWD 131-138 were 
compared to results from dogs with conventional antiepileptic medication. To enter the 
study all dogs had to fulfill two main criterias: nomial clinical and neurological 
examination, no abnormalities in special examinations and two or more seizures before 
the beginning of treatment, in dogs with chronic epilepsy the phenobarbital serum 
concentrations had to be in the therapeutic range. To get a broad range of epileptic 
dogs, animals were not selected because of breed, age, seizure type and seizure 
frequency. Therefore different breeds and mixed breed dogs were included. However, 
large breed dogs such as the— German Shepherd s and of— Retrievers were 
oven-epresented reflecting the well known fact that large breed dogs (>15kg) are 
significantly more affected with idiopathic epilepsy than small breed dogs (PODELL et 
al. 1995). 

The majority of dogs included in all parts of the stud y, i.e.. those receivino — In-AWD 
131-138 treatment as well as in the retrospective evaluation of conventional medication 
was so i zur i ng sejzed_for the first time between the first and third year of-tive life. 
Several authors describe that idiopathic epilepsy mesttv -usuallv begins 4n-#HS -durina 
this_period (OLIVER 1987, OLIVER and LORENZ 1993, CHRISMAN 1991, DE 
LAHUNTA 1983, MARTIINEK et al. 1970, CROFT 1965 and 1971, CENTER 1986, 
CUNNINGHAM 1971, SCHWARTZ PORSCHE 1984 and FORRESTER et al. 1989). In 
the present study a eart -portion of the dogs started so i zuring seizing w ith aft-at age 
younger or o l dor t han 1 or older than t e-3 years. In nearly all groups one old dog 
entered the study with the-a_clinical diagnosis of idiopathic epilepsy and normal clinical 
and special examinations. Even -While t he diagnosis might be quostionab l o questioned 
because of the old age, these dogs fulfilled the criteria for this study and added 
information to the broad aspects of a clinical pilot study. 

To receive information about the ideal dosage of AWD 131-138 in naturally occurring 
canine idiopathic epilepsy all dogs started with 5 mg/kg bodyweight p.o. twice a day for 



55092722.1 



-29- 



HUBR 1230 (10312533) 

one week. This dosage was doubled in every dog after the second week. In animals 
which did not respond the dosage was increased up to 30 mg/kg bodyweight p.o. twice 
a day. In single cases w i th rap i d incroaso of tho dosago no side effects were observed 
with rapid increase of the dosage and It seems possible that high dosages can be used 
at treatment start. Different dosages modified according to the treatment response were 
also used in the group with conventional medication. Therefore the-different treatment 
schedules are comparable. 

Plasma concentrations of AWD 131-138 were measured for two purposes: to control 
pharmacokinetics after a single dose^ of oral application of the new substance in 
affected dogs and to control the owners compliance during the study. Pharmacokinetics 
revealed a high variation of plasma concentrations, probably caused by the different 
distribution of the substance in different tissues. The same variability in plasma 
concentrations also occurred after 3 weeks of the medication with AWD 131-138 and at 
different time points. An interesting finding was that the lowest values were found in 
dogs with chronic epilepsy and treatment with phenobarbital supplemented with AWD 
131-138 tho l owoot va l ues wore found . Further studies should be perfonned to 
evaluate, if a corta i n interactions between phenobarbital and AWD 131-138 occurs 
leading to low plasma concentrations. Plasma concentration did not correlate with the 
seizure frequency. However, in dogs with slow increase of the AWD 131-138 dosage^ 
seizure reduction occurred only w i th a corta i n after d elav. Since no side effects were 
observed^ a more aggressive treatment schedule could be introduced in future 
experiments and-to_enhance the effectiveness in dogs with idiopathic epilepsy. 

Reduction of seizure frequency using AWD 131-138 in dogs with newly diagnosed 
idiopathic epilepsy was comparable with the reduction in dogs treated with either with 
phenobarbital or primidone. The results of the present retrospective evaluation of 
phenobarbital and primidone treatment outcome concur with previously described 
studies (SCHWARTZ PORSCHE et al. 1985). The three treatment groups did not 
indicate any significant difference between the antiepileptic efficacy of the three drugs. 
Calculating the reduction of the seizure frequency excluding the non responders 
revealed In a ll throo groups significant differences in values before and during treatment 
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in all groups. In the AWD 131-138 treated group , the total percentage of seizure 
reduction was somewhat lower than in the other groups. However, the number of 
patients in the prospective pilot study group was lower than In the retrospective group 
and might influence the outcome. Higher dosages of AWD 131-138 at the beginning of 
a treatment schedule could further improve the anticonvulsive effectiveness of the new 
substance. 

In dogs with chronic epilepsy and add on therapy with either AWD 131-138 or 
potassium bromide the supplementation with another substance had an effect on the 
seizure frequency. Dogs Improved to a similar degree in both groups. Calculating the 
reduction of the seizure frequency excluding the non responders revealed In both 
groups significant differences in values before and during treatment. The percentage of 
non responders was higher than in dpgs with newly diagnosed epilepsy as expected. 

In addition to the reduction of seizure frequency, seizure duration and severity before 
and during treatment was evaluated. During AWD 131-138 medication the Ictus of 
grand mal seizures was shortened in more than 1/3 of the cases. This phenomenon did 
only rarely occur in phenobarbital treated dogs (about 1/10 of the dogs). In 
cofrtFafvcontrast. in phenobarbital treated dogs the median values of ictus duration 
increased during the medication. However, the postictal phase was shortened In all 
groups examined. In addition to the shortening of the ictus and the postictal phase the 
severity of single seizure events was reduced during AWD 131-138 treatment. Grand 
mal seizures changed into focal seizures, the occurrence of clusters disappeared or the 
number of single seizures per cluster was reduced. Most of the owners described^ 
subjectively^ a decrease of seizure severity. 

The most obvious difference between AWD 131-138 treatment and the conventional 
medication occurred evaluating side effects. Unwanted side effects were only rarely 
reported and included polyphagia at the beginning of the treatment and ataxia in two 
dogs with combined phenobarbital treatment and high phenobarbital serum 
concentrations. The described severe side effects reported In phenobarbital treatment 
such as polydipsia, polyphagia, excessive sedation and gait abnormalities (BUNCH et 
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al. 1982, SCHWARTZ PORSCHE et al. 1985) did not occur. The ataxia in the 
mentioned dogs was probably caused by the combination with phenobarbltal. The side 
effects of phenobarbital treatment are sometimes not acceptable for the owners and the 
therapy is stopped. Using AWD 131-138^ the compliance of the owners was extremely 
5 good, especially because the dogs never showed any sedation. Even more, especially 
in dogs known for their anxious behaviour, this was improved. This can be taken as an 
indicator of anxiolytic activity. Chronic application of primidone and phenobarbital may 
lead to considerable elevation of liver enzymes (ALT, GLDH and AP) (SCHWARTZ 
PORSCHE et al 1985), which was not observed in dogs treated with AWD 131-138 
10 monotherapy and is considered to be a big advantage for the interpretation of 
laboratory results in possibly occurring other diseases than epilepsy. 

In summary the present pilot study shows for the first time that the new substance AWD 
131-138 has a potent anticonvulsant effect in dogs with idiopathic epilepsy. AWD 131- 
138 is equipotent to conventional antiepileptic drugs such as phenobarbital or 

15 primidone. Chronic administration is well tolerated and less side effects were observed 
in comparison to traditional antiepileptic drugs. These positive results support the 
development of AWD 131-138 as an effective anti-epileptic drug for the treatment of 
dogs. Unexpectedly the very low affinity and partial agonistic activity to the 
benzodiazepine receptor translated into anticonvulsant activity with a reduced potential 

20 for side effects in patients. Further prospective studies with higher numbers of treated 
animals and with higher doses of AWD 131-138 at the beginning of the treatment will 
likely result in even better clinical efficacy without concomitant dose limiting side effects. 
Further more, observations form the clinical profile indicate that the drug may have in 
addition anxiolytic property in dogs. 
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Claims 

1. Use of 1-(4-Chlorophenyl)-4-(4-morpholinyl)-2,5-dihydro-1H-imidazol-2-one or a 
physiologically acceptable salt thereof as an active ingredient for the 

5 manufacture of a medicament for the treatment of epilepsy in dogs. 

2. The use of claim 1 wherein the medicament is for oral administration. 

3. The use of claim 1 wherein the medicament Is administered 1-5 times daily. 

4. The use of claim 1 wherein the daily dose of the active ingredient is from 1 to 
200 mg/l<g. 

10 5. The use of any one of claims 1-4 wherein the active ingredient is co- 
administered with at least one further active ingredient. 

6. The use of claim 5 wherein the further active ingredient is selected from 
phenobarbital, primidone and potassium bomide. 

7. The use of any one of claims 1-6 wherein the epilepsy is idiopathic or 
15 symptomatic epilepsy. 

8. The use of any one of claims 1 -7 for the treatment of newly diagnosed epilepsy. 

9. The use of any of claims 1 -7 for the treatment of drug-resistant epilepsy. 

10. Use of 1-(4-Chlorophenyl)-4-(4-morpholinyl)-2,5-dihydro-1H-imidazol-2-one or a 
physiologically acceptable salt thereof as an active ingredient for the 

20 manufacture of a medicament for the treatment of behavioural abnormalities in 

dogs. 

1 1 . The use of claim 1 0 for the treatment of anxiety. 
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Abstract 



The present invention relates to the use of substituted dihydroimldazolones, particularly 
[1 -(4-Chlorophenyl)-4-(4-morpholinyl)-2,5-dihydro-1 H-imidazol-2-one] (AWD 1 31 -1 38) 
5 or a physiologically acceptable salt thereof for the treatment of epilepsy in dogs. 
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